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1.0 PREFACE 


This report consists of data substantiating the structural integ~- 


rity of the nose landing gear assembly and the trunnion pins ree 


quired for attachment to the airplane. 


This assembly is for the Ryan Aeronautical Corporation, San 
Diego, Ryan XV5A Airplane. The basic landing and taxi loads 
are obtai:cc from Ryan (basic loads) report dated October 10, 
1962 hereafter noted as reference (1) in this stress analysis. 


! 


All loads are considered as limit and proper conversion to ul- 


timate loads have bcen made. 
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[ 2.0 REFERENCES 
| f 1. Ryan Report dated, 10 October 1962, and Drawing SCDL002 
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: [ 3. Roark - Second Edition Stress and Strain 


4. Peery - Aircraft Structures 1950 
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5.0 DISCUSSION 


This report includes an analysis of the XV5A Nose Landing Gear Assembly 
major components. These components and their material and heat treat con- 


dition are as follows: 


: Ultimate 

Components Material H. T. Condition 

1511L103 Inner Cylinder AMS6427 (4330 Mod.) 220/240 KSI 
(Hand 

1511L104 Cylinder 7079T6 Alum. Alloy 71 KSI oe ging) 
1511L,108 Trunnion Pin 4140 Steel 180/200 KSI 
1511L121 Bearing Adapter 2024T4 Alum. Alloy 70 KSI 
1511L123 Cam-Lower 7075T6 Alum. Alloy 80 KSI 
1511L124 Piston Head 7075T6 Alum. Alloy 80 KSI 
1511L125 Pin-Metering 2024T4 Alum. Alloy 70 KSI 


1511L126 Orifice Support Tube 2024T4 Alum. Alloy 70 KSI 


1511L127 Gland Nut 2024T4 Alum. Alloy 70 KSI 
1511L129 Support 2024 T4 Alum. Alloy 62 KSI 
1511L130 Axle 4340 Steel ; 180/200 KSI ; 
1511L134 Pin (Torque Link) 4140 Steel 180/200 KSI | 
1511L135 Torque Link-Upper 2014T6 Alum. Alloy 64 KSI 


1511L136 Torque Link-Lower 2014T6 Alum. Alloy 64 KSI 
1511L137 Ball-Apex 17-4PH Steel 180/200 KSI 


1511L146 Pin-Drag Brace 4140 Steel 180/200 KSI 
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5.0 DISCUSSION (con't) 
Ultimate 


Components Material H. T. Gondition — 


F Maz Da Lay 
~ 15111201 Drag Brace~-Lower . 707576 Alum, Alloy 80 KSI Sik 


t 


15111202 Drag Brace-Upper 7075T6 Alum. Alloy 80KSI me! 
* 1511L203 Croasbeam | 7075T6 Alum. Alloy 77 KSI 

1511L204 PineTrunnton 7075T6 Alum. Alloy 77 KSI: | 

1511L220 Bolt-Crossbeam 7075T6 Alum. Alloy 77 KSI 

et Piston 4140 Steel 125/150 KSI. A " 

15111303 Cylinder Assembly "20244 Alum. Alley 62KSE °° : j ° ‘ 


15111304 Bearing 2024T4 Alum. 62 KSI 


18111305 Nut 2024T4 Alum. 62 KSI 


oe 
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5.0 DISCUSSION (con't) 


Secondary bending due to strut deflection is included in the analysis of 

the cylinder and inner cylinder (also known as the piston). The effect of 
strut deflection is also included in the attach point reactions. The deflect- 
ion was taken in the direction of the load for each critical coaaition with 


gear at F.E. -1.6 and F.E. -5.3. Loads were taken from Ryan Report 


_ dated 10 October 1962, and are listea in Tables Il] and IV of this report. 


Conditions - Spin-up (Fwd.) 9200#, Springback (Fwd.) 9200#, and Turn- 
ing (Fwd. ) 12, 500# are used for strut deflections. The calculated deflect- 
ion at the axle genterting for Spin-up (Fwd.) 9200# is 1.23 in., Spring- 
back (Fwd.) 92004 is -1. 144 in., and for Turning (Fwd.) 12,5004 is .290 
in. These deflections are utilized in determining the reaction loads on 


the cylinder, piston, drag brace,crossbeam, and axle. These reaction 


loads are determined by matrix system on pages 133 thru 149. 


The minimum margins of safety for all of the nose landing major com- 


ponents are listed on pages 13 thru 17. 
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6.0 LIST OF STRESS SYMBOLS ‘ Wee 


ALLOWABLE STRESSES 
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LOWABLE LOADS 


Poru * 


Pry = 


& 
th 


oe 


Allowable Ultimate Tensile Stress = psi 
Allowable Yield Tensile er - psi 
Allowable Bending Stress = psi. 
Allowable Bearing Stress ~ psi 
Allowable Ultimate Compressive Stress = psi a 


Allowable Yield Compressive Stress = pai 


‘mews 


Upper Limit of Column Stress For Local Failure ~ pai 


Upper Limit of Column Stress for Primary Pailure 
Allowable Torsional Stress - psi 


Allowable Shear Stress - pai 


Ultimate Allowable Shear Bearing Load = lbs. 
Ultimate Allowable Tension Load ~ lbs. 
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MISCELLANEOUS SYMBOLS 
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Tensile Stress - psi : bie aes e) erect y te 
; . a SR a Pe) es 
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Bending Stress - psi "A a ire Fig eee 


Bearing Stress - psi ; . age ae 
Compressive Stress - psi ee, oe | 
Shear Stress ~ psi . soma 
Torsional Shear Stress ~ psi ; ee ac 
Hoop Tension Stress = psi 8 ae A 
Hoop Compressive Stress - psi Sa anes a a: 
Axial Load - lbs. aes ee. ia: : 
Bending Moment - in.-lbs. , e sls 7 : 
Torsional Moment - in-lbs. | oat Le j 
Shear Force - lbs. ae ae a $ ‘ 
Tensile Modulus of Elasticity - psi 3 F . 
Compressive Modulus of Elasticity - pst b —. : 3 : ee 
Modulus of Rigidity - psi . . _ ee es \ 
Radius of Gyration= in. — . — nies ae : 
Moment of Inertia - (in.) 4 aa — te ' See , 
Eccentricity - in. | peer ae eae ; 
Outer Diameter - in. pee Ae ee 
Inner Diaiieter= in. ae NS = : 
Area = (ih.) ? | Ss ee : ee 
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